Some mental friction or sensory stimulation may put animals to peculiar movements or attitudes which are called experimental neurosis.
On this subject numerous reports have been made since Maier (1, 1939) .
In experimental neurosis the loss or weakening of various reflexes is common. Hiwatari (3) found a deviation of eye balls due to the loss of rapid. phase and the remaining of slow phase of the rotatory nystagmus and he attributed this to the disturbances in cerebral cortex and brain stem. EEG, EMG and ECG in experimental neurosis were studies by Lindsley (5), Hiwatari and Tsukiyama (3) and recently by Sugi (9) . Regarding the temperature of skin and brain during seizure, experiments were made by Sasaki (6) and these results were summulized by Yoshii (7) .
Authors have come to know that if an excessive exercise is applied repeatedly to albino rats, similar symptoms as those of experimental neurosis may occur. This should be called "Training seizure". Beside the observation of the symptoms of this seizure, investigations were made on changes in the weight of brain and the brain content of K and Na and also histological changes in the central nervous system.
METHOD
Albino rats weighing 120-150 grams were used.
The method of exercise was the forced swimming in a tank.
In general the first abnormal movement occurred within about two weeks of training and the seizure occurred after the animal was removed from the tank and placed on the floor.
However, there were cases when the circling or rolling movement occurred during swimming.
After the seizure occurred for the 14 successive days, the rat was dropped into fluid air and killed by rapid freezing.
The cerebrum, cerebellum, diencephalon, medulla oblongata and liver were immediately removed and weighed separately and they were subjected to the measurement of K and Na. Histological investigations were made in two groups. In one group, the relation between the number of seizure and the structural change was studied and in the other group the recovery process was studied. The parts of the brain under observation were the cerebral cortex frontal and parietal areae), nucleus of cranial nerves, subcortical and cerebellar nuclei, furthermore pontiac and medullar nuclei and anterior column of spinal cord. Stainings were made according to the Nissl's method and Eosin-hematoxylin method.
RESULT
Changes in body-weight The animals used in this experiment were still in the growing stage showing a comparatively rapid increase of body-weight. Following the application of exercise the rate of growing declined, or body-weight began to decrease. In most cases a temporary decrease of body-weight was seen on the following day of the first seizure.
However no parallel relationship could be seen between the number of seizure and the fall of body-weight.
Symptoms of seizure
In the audiogenic, conditioned or electrogenic seizure, the symptoms observed hitherto were temporary in nature and this was also the case with our "Training seizure" . The symptoms were changeable and no definite relation between the intensity of seizure and that of training could be recognized.
The seizure may roughly be devided into two phases, the hyperkinetic and the hypokinetic phase, similarly to the classification by Steinbrook and Be Jong (4). But the phenomena are very irregular, and the following three types of seizure may be classified: a ) First hypokinetic stage -hyperkinetic stage-second hypokinetic stage b ) Hyperkinetic stage-recovery. c ) Hypokinetic stage-recovery. The type b) appears most frequently and the type a) follows.
In table 1, the main symptoms of the first and second hypokinetic states and of the hyperkinetic state are indicated.
All these symptoms are of acute and temporary nature, but some of them may remain as permanent chronic symptoms.
One of the characteristic symptoms is the tipping of head to one side, mostly to the right, with the circling movement. Changes in weight of the brain The weights of the cerebrum, cerebellum and medulla oblongata which were determined after seizure are summarized in table 2. In table 3 the K/Na ratio in the brain is indicated. The cell arrangement both in the frontal and parietal areas was normal.
The ganglionic cells in all other parts of the brain, except the cerebellar cells, showed a similar change. In general the cells showed a tendency to atrophy with the destruction of protoplasma in varying degrees and the nucleus became irregular in shape.
The characteristic event in this stage was the appearance of the evident neuronophagy.
In the other parts of the brain, the changes of ganglionic cells were slight, but there were some cells which showed marked swelling or atrophy.
In cerebellum the nuclear cells and Purkinje's cells were almost normal.
d ) Exhaustive stage:
In the cortical cells, the decrease in number, the abnormality in shape and the atrophy became more considerable. Generally the protoplasma was destructed and the nucleus only remained in an irregular shape.
Cells with many vacuoles could be seen. Also in all the other parts of the brain the changes of cells were evident and the atrophied, irregularly shaped nucleus, destruction of protoplasma and even the neuronophagy were observed.
But these changes were more slight in degree compared with those in the cerebral cortex.
Even in this stage the cerebellar cells showed only slight changes.
Group II.(During recovery) a ) Recovery from the first seizure:Up to two weeks after the suspension of the training, the cortical cells showed a slight swelling, although a few with considerable swelling could be seen. The Nissl's granules showed a great recovery and there were only a few which possessed vacuoles in the protoplasma. The nucleus were practically normal. After four weeks of recovery, the size and the shape of cells were already normal except a few remaining swollen. After eight weeks, no swollen cells were seen. c ) Recovery from the chronic stage:The cortical cells still showed an overall atrophy after four weeks of recovery.
There were some swollen cells with vacuoles in protoplasma and nuclear atrophy. After eight weeks, both nucleus and Nissl's granules becama clear and the process of recovery was evidently recognized.
In the cerebellar nucleus, the swollen cells already disappeared although the Nissl's granules were not abundant and the tigroid were still not clear. The slight changes in Purkinje's cells recovered approximately to normal at that time. However, the cells in the frontal and parietal cortex showed a considerable recovery after 16 weeks of rest. There was a small number of swollen cells mixed among them and the nucleus in genaral showed some abnormality.
In the other parts of the brain, there was great number of cells which had returned to its normal shape and size, without vacuoles.
These histological events can be seen in fig. 2 .
The cerebellar cells were practically normal, including a small number of swollen cells. 
DISCUSSION
Although there was no parallel relationship between the symptoms of experimental neurosis and body-weight-changes, either an actual decrease in bodyweight or a depressed growing rate was found in animals which easily fell in seizures after a light training.
Therefore, the relation between the occurrence of neurosis or fatigue and decrease of body-weight cannot be ignored. And the changes in body-weight may be an important criterion for determining the adequate amount of training.
In contrast to the other parts of the brain, a significant weight-decrease can be recognized statistically in the cerebellum, in spite of minor histological changes in its cells.
In regard to K and Na in the brain, there are numerous reports. But as the limit of normal variation is very broad, it is not easy to determine the real effect of training.
Judging from our results, it is assumed that there is a direct relation between the excitation level of the brain and the amount of K and Na.
The histological changes of cells of central nervous system in the case of the occurrence of seizure, are about the same. But the resistance against heavy training varies with the parts of brain. Cortical cells are most fragile and the cerebellar cells are most stable.
But it must be noted that there always remain more or less normal cells in all parts of the brain until the last stage.
The histological changes in nervous cells are similar to the changes occurring in cases of malnutrition as reported by some workers. There is some report stating that the Purkinje's cells show completely normal figure even in starvation.
Although there are hardly any changes in Purkinje's cells other than the minor changes in this experiment, we can not conclude that those changes in central nervous system of neurosis are caused only by malnutrition.
It is well known that the cortical cells show a marked change in the case of anoxia.
So the relative shortage of oxygen by excessive exercise can be considered as a factor of heavy disturbances of cortical cells.
SUMMARY
With the application of continuous excessive swimming to albino rats, the symptoms of seizure similar to the audiogenic seizure and conditioned seizure are resulted and this is called "Training seizure". The seizure consists of hypo-and hyperkinetic states.
Judging from various symptoms, a wide area of the cerebral cortex, brain stem, cerebellum and spinal cord seem to be affected.
The weight of cerebrum and diencephalon does not change so much, while the weight of cerebellum and medulla oblongata falls.
In regard to K and Na in the brain, K increases in cerebellum and medulla oblongata and Na increases in cerebllum so that the ratio K/Na is low in cerebellum.
The histological changes of ganglionic cells are extreme in cerebral cortex, while the cells of cerebellum are stable against hard training.
